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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANTS : Seong-Taek HWANG et al. 

SERIAL NO. : Not Yet Assigned 

FILED : August 26, 2003 

FOR : WIDEBAND OPTICAL FIBER AMPLIFIER 



PETITION FOR GRANT OF PRIORITY UNDER 35 USC 1 19 

MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 

Applicant hereby petitions for grant of priority of the present Application on the basis of 
the following prior filed foreign Application: 

COUNTRY SERIAL NO. FILING DATE 

Republic of Korea 2002-56984 September 18, 2002 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 




Steve S. Cha 
Attorney for Applicant 
Registration No. 44,069 



CHA & REITER 

411 Hackensack Ave, 9 th floor 

Hackensack, NJ 07601 

(201)518-5518 

Date: August 26. 2003 

Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PATENT APPLICATION, COMMISSIONER FOR PATENTS, 
P. O. BOX 1450, ALEXANDRIA, VA. 22313-1450 on August 26. IW?^ * 

Steve S. Cha. Reg. No. 44,069 ^^^"^ 

Name of Registered Rep.) (Signatuj^ind Date) 
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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m §! ^ 

Application Number 



10-2002-0056984 
PATENT-2002-0056984 



| | ^ I I 1 
Date of Application 



2002^ 09S 18^ 
SEP 18, 2002 



m si 

Applicant(s) 



PI 



SAMSUNG ELECTRONICS CO., LTD. 



1020020056984 



% ^^>: 2002/11/11 



\^%\ 

[JUS 81 ft] 

[S3] 

[CHBI21] 
[33] 

[CH£l2!a = ] 

1^3] 

[gag ^h;ii 



mm 

0006 

2002.09.18 
G02B 

mim mm 

WIDEBAND OPTICAL FIBER AMPLIFIER 



1-1998-104271-3 

9-1998-000339-8 
1999-006038-0 

S±M EH 

HWANG, Seong Taek 

650306-1535311 

459-707 

KR 



CHS OHUM 102-303 



0H,Yun Je 

620830-1052015 

449-915 

sjis seiAi eiyai sastoia 102s 202s 

KR 



SONG , Kwan Woong 
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[&A^?] 



710502-1066619 
463-792 



g^AI gg^P Omg(SOia^) SCHOFIUM 836 

3072 
KR 



oil °\m mm&M m m=?mua iw 

01 2d ^ (°l) 



20 a 
o a 

0 2J 
4 si 

266,000 S 



29 , 000 

o a 

0 

237 , ooo a 
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#<HH ^l-^^(C-band) ^ ^-MH = (L-band) ^Jl^-S °]Jf 
<^ #tfl<* <^«H- #<N*Rr #tfl<* ^ o. -^ 7 |6)1 ^ ^ o.^ 

^ ^IJLS^E-I £-5}^ ^-^JEL 71 ^ ^12 ^"71 *ll 1 ^ ^12 

^Jlt #^*>J1 ^7l *fll ^^-S-^E^ IHM^ ^£ 7f^-W 0 ># ^ ^ ^ «Hr ^1 

^ ^7] Ms ^^-71^. #^*Rr A]A IMt ^wl^Rr # 

5. 2 

#Efl<* ^-a- ^71, # 7.>^w 0 v# ^ 



20-3 



1020020056984 2002/11/11 



^-cfl^ ^-8- {WIDEBAND OPTICAL FIBER AMPLIFIER} 



£ l£ ^efl 71^^ ^A] oflofl rcf^ ^-cfl^ ^ o. ^ 7 }^ t^iflfe 

£ 2-^ H>^^]t!: ^ ^-^-fr M-Bfxfl^ 

£ 3 o. a. ^£>) ^ ^ ^ofl ^tflctf %M O. M-B^-vfl^ 

<i^sl ^-^-<^1 i« ^> 

210 : # A-H-eflo]El 211 : ^ <>H#3H£i 

213 : *]/<i 215 : ItHS. 

230 : *IU 240 : *fl2 

231, 241 : *fll ^ ^12 ^ t^o] o_;e. 

232, 242 : *fll ^ *\}2 sHKd^i ^^-7] 
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-SHI 



<10> 



<11> 



^-e-Sl^ ^-fr 3^3^ f^lSt f^*rfe 



#^«:*r*l *V*fl* f^' 



Sitt ^MeItt ^Mfe €^ ^7> ^^h8: IHW^ ^ CfoUSLc, 

3*3 ^JUSf ^^1^ €^ #>g-jH) *fl^Kr WdSI ^ 



<12> 



^-n-°fl ^7>£)^ s]£ff- ^life <>!-&( erbium: Er), Pr (praseodymium) SE^ 



Yb(ytterbium) <^S. # ^ , ^ ^7> #^-fHl SRV 



w o V #(stimulated emission) -f-^H °1^ C H ^1^+. ^ t^-o] o_^ s h. e ^ ^j-g-s}^ 

^"71 Q± ^7} ^-fMl % 7 }Q o]£- ^71^1 71 



<13> 



^ ^fl-g-slJl ^BKWDM: Wavelength Division Multiplexing) 
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<14> 



lM4H*r Aiscfl^ *l-«H = (Oband; 1530nm~1560nm) Al^cfl^ <i-«H^(L-band; 
1570nm~1600nm)^ - % mo. ^^ 7 1 (wideband optical 

fiber amplif ier)7> -^-§-s)-:e} ji ^cf. 

£ H «>4 ^efl 71^^ ^A] ^Ofl ttj-g. ^tflC* ^O. ^i 7] 

(100)fe *l/<3 i#^EKC/L splitter)(110), 3-IE(3-p 0r t) # ^eflolEi 
(circulator)Ull), *fll * A]2 f^-(130, 140), % ^H^£flolEKisolator)(113 > 
121, 125), xfll ^ *fl2 ^^"71(115, 123)5. ^^t|-. 

<15> ^71 *l/<g i#^EKll0)^ ^Al^S^ -#7] ^-Cfl^ ^ o. ^ 7 ] (100)s 

*)-**EL ^Jl^- <g-«fl£L %*\3L3_ ^-S^H Aj- 7] ^ 



<17> 



^^^(130)^- ^12 ^-^(140)5. ^l^Al^lcf. 

#71 # AH-EDolEKlll)^ *j/<g ^-^EiQlOHH «e|s} ^1-«H^L 

f/Jlt ^ Qnv*} ^2 nt **n ^7) *m #^(i30)s ^^a^h, # 

71 *fll ^-(130)5^ tf^fe ^ o > # ^ (ASE; . ed spontaneous 

emission)^: *fl2 IIS <^^}. ^3 ^ce- ^ #§H^H=h g:^ aJ- 7 ] % *)^zl)o) 

Ei(lll)^ #7] Z\}2 US. ^Slfe X r ^# # r*^ H_U>^ ^-A]^ 7> ^Alnj-C. S 

^"71 XII ^^-(130)^ afll Cfol^( 131)j ^ U ^xJ-AjBfl ^^-71(132) * 5] 

S ^ ^ ^ 7 > ^-fKl33)iiL Aj. 7 ] ^ A^^oiE-KllDS-^-El ^1-HH- 

2-1- ^^«lo> ^ A ] 7]71 | ^ ^ u ^ cfol^c (131)o)1 ^ ^ 
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€ #7] *)U Bj-^lfl ^^-71(132)<=>11^ ^)-«fl= *i^£\o] #71 Sl£ 

* €^ ^7> #^(133)<Hl <^£4. #71 5]JLff- ^ ^7> ^-B-(133)^ ^JMf ^ 

^m^f. #71 ^1 4o1jO^ (131) - 980nm s - 14 g 0nm ^ ^ ^,g^ # # ^ 

°l-g-«: ^ Aj- 7] ^! ^« (130)^ ^^HH «V 

*>^# #71 % ^l-ellolEi(iii)^ ^, l2 0^x3^ ^3 Slf 

#71 *j)2 <§^HHl40)S ^l^^cf. #71 ^11 ^HHl30HH 7>^-«J-# ^-o. ^ 

A A2 ^-^-(140)^ ^^§^-0.5. ^l^^cf. 

<18> ^1 #^(130)o1M1 ^l-«fl- ^ajj^ ^ ol-ol^eflolEKll3)# #sfl 

A\ zfrllS. ^^-71(115)^1 ^^^cf. 



<19> 



<20> 



#71 ^1/<S ^#3Ei(110HH -g-sm ^-Hgc ^-A]^ ^ o>ol^ efl o]Ei 

(121)5]- ^12 ^^-7l(123)S #71 *H2 ^HKUOH ^^cf. 

#71 *fl2 ^IjH ^^-71(123)^ #71 i^EKllOHH «e]^ aj-^r: ^. 

^jL^f #71 # ^11-eflol El (111)1- <y?l«K8: *}^^r ^ *|] 2 

(140)S o g^Al7jcf. v M ^ o]f ^ -^«. (130)ollAi 7> «v y j- 

# ^ #71 A}2 ^«-(i40)Sl ^^o^ ^1^51^ ^o)cf. 
< 21 > #71 ^12 ^Hf(140)^r ^12 *fl3 4°l^-(141a, 141b), ^12 * *fl3 4# 

^ ^^-71 (143a, 143b) ^ s|£fr ^7} ^^(145)3. #7l *l/<i i 

l-^CllOHH £.3^ ^-Bflc <y ^ yvo]- 2,^a1 ^1 Til ^4. 
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<22> #71 *fl2 58 *fl3 ^ t}°|.$_JE=(141a, 141b)°lH ^HS^l ^ #71 *l)2 

^ aj|3 ^^"71(1433, 143b)l- M ^7} €i ^7> ^-fr(145H| SJ^ 

SEth #7] *fll *§^Hf (130)^^ M}-^ 7} 1 £ 1 ## #7] <£-»l5L %*±3L # 

. ^7l *\]2 ^ ^]3 sHHtf^ ^^"71 (143a, 143b )rr #7l *fl2 #^(140)2] <^ % ^ # 

^<hi ^ ^*i«h ^^-a- ^^hm ^-7i sis^- %±. 145)^1 

*l7l7ti 

<23> ^-71 ^12 ^-iPjKuoHH <i-«H^ ^Ji^r # oM#3HeK 125)* ^«fl 

^71 afll ^7l(115H «g§?€4. 

<24> ^-7] ^a}^ ^^-71(115)^ <#7] ^ A2 ^^-(130, 140)^ yJf^ 

€ ^-^IJisf •i-Hjc ^^-a!^ %^f-A]nj-o. s 

<25> Zl&lM-, ^7l<4 ^2fl^ ^-n- #^7l^ aja ^A]nJ-0. S .«. E ^ oj ^ 

slfe %tfl^ ^-^1^1- ^Jl^ ^ai^s. ^-^^ Z}-Z| ^3.^.13^, 

= #a]Jt #-^1 ^-Aj^ ^« 0 ># ^-g: "S-^-B ^-ofl ^>l-§-^>7l ^*fl ^£^1 
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<26> 



#7l<2}- ^ g^-fr sfl^3T>7] ifl«H f ^-^o) S.^ o. ^.o.^ 



^ ^ #^ol ^Aj-^ 53-AjJr ^7j# afl^ofl olcf. 



<27> 



<28> 



l*& -i^*, ^ J=L=<q #G } ^ w] ^ o] ^ ± 

UJ! - Ol-f-^^l f>tlit ^n^o} ^S-A}^ ^-cfl^ ^ O 



<29> 



<g-^H^ 0]-O]^l ^tflC*! #A]JrS. <y^Hl-0> f^A^ #^^^7, Aj- 

^>7l ^l/«i ^^B^A-] <i-«fl= X| 2 $J}JfL ; 

Aj- 7l ^j/oj ^S^^cflAi *l-«fl£L ^Jr^ Aj- 7 ] ^-Bfl^. ^Al^-g. 

W^^S.^&I ^-71 ^JL# <^«Hr ^11 £1, <^«Kg- ^"71 

f^llt #^*>J1 ^71 7>«v« o > # ^ og ^ ^ x l2 iM( Aj-7] 

W t ^"71 ^12 ^^-S #iH^ I^AS ^^§>J1 Aj-71 ^12 <§^-°1H 

*fl3 ^-71 ^13 £E S og^ ^-Al^ # 



<31> 



<32> 



<33> 
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<35> £ ^ 4^ t!" ^ <>W ^ #tfl<3 ^-B- ^71(200)* 

ifc ^£o]cf. £ 2 o)l ^-o] > S MH£o} ti>BJ-3]^- ^ ^A] oflofl tr}.=. 

cfl^ 3M3-fr ^71(200)^ 4-II # ^1"51]o1bK210), *fll ^ ^2 ^#-^(230, 240), 
# oH#eflolEK211), *1/<S ^#^(213) ^ ^^-71(215)1- ^tiRV4. 

<36> j$ 7 ) 4-IS ^ ^ 1- 5)1 o] £1(210)^ ^^O-S^ ^tfl<* *H 

1 IMS "^^V ^12 lit ^ ^-71 *fll ^§Pf(230)S #^Al^lrf. se^-, #7l ^g- 
A^eflolBl(210)^ #7l *fll ^^-(230)^] %^|JL ^^sf^ofl^ ^sq^- 

^(ASE)-i: A2 HI- ^S^V *fl3 £ES ^^a^H, *fl 2 ^^f<*IH ^ 

^ <i-HJl= %4lJ>-& ^3 £SS <y^^> *l]4 m #^Al^lcf. s > ^. 7l ^- A ^ell 
^1^1(210)^ *fll IIS °t! ^ #t}]<* ^-a] Jl^ ^12 SSS, *fl2 IIS <y ^£l^ 7>^- 
^13 Ii S| £E S o}bJ^ <S-Hfl= ^JItt *fl4 iiS zj-z]- #^^7l 
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4 

<37> #7] afli ^i«.(230)^ X)l ^ cfo]i=(231), afll 5}-#^b« ^71(232) £ s) 

SL^- €^ ^7} ^-fr(233)S. ^#£M, #7l * ^#^ol^(2io)iMLEl #cfl<* #A]jr 

*fll ^^7l(232)oflAi # 7 ] %4\S.Si\. ^£\o) #7l 5]£^ Q± ^7} 

*^*(233)«fl SJ^m. #7l 5)JMf- ^ ^ 7 > ^-^-(233)^ 

^ °^ 980nm SE^ 1480nm 4# tflsj #^*Hr ell 7-] cfo] o_ 

*r SJt].. #7l Tfli ^-^(230)^ f^ll ^j^^oflT-i 
#71 * A^eflolEK210)^ T112 II S o^^H ^13 3L^« **fl #71 7112 ^« 
(240)sL ^1*3^4. #7] Tfll ^Hf-(230HH *H9€ ^ #71 7112 



2: SE fc3 

o ^ ~r 



(240)^1 l^fis ^il^-sl^ 

<38 > #71 71U <§^Hf-(230HH ^-cfl^ # o>ol^ellolE^(211)# *sfl 

i#^EK213)<Hl <^*lcf. #71 * oH**M*|(211)fc #71 Till ¥\l 



<39> 



#7] *l/<f ^#^(213)^ <g^4g ^-cfl^ %*\S.m #^Jl<4 <s-«h= # 

#71 *i/<g ^#^(213)<>1H ^-el^ *1-«H = 



#71 #A]Jr 7J ^-71 (215)5. ^^M, #71 <S-«flJE ^ 2 MJjL 



(240) 
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<40> #7l Xl2 #^-(240)^ XI 2 tHiLE.(241) f Xl2 sHKdi» ^7) (242) ^ s) 

S ^ ^ ^ 7 > ^-B-(243)S. ^^H, #7l (213 HH ^-el€ -S-^h. 

^X|7l7fl ^rf. # 7 J XU f^Jf(230HH 7>i£## ^4 

#7l X|2 ^1^(241)^1^ ^^gr -8-71 Xl2 ^^-71(242)1- * 

Sfl #7] sUMf ^db ^7> ^-fK243H ^€4. # 7 1 ^ ^ 7 > ^-8- (243) 



«fl°lBl (210)1- ^§-*fl #7l <g-HH= ^1^ H cHM #7l X|2 



(240H g ^ 5a tf. h*, #7l Xl2 ^ cfolo.= (241)S^-Bl «v^ € ^3g^ 

£ -8-71 ^HdJL ^1*1 y oH^ #7l SjS^- ^ ^7> 

#^-fK 243)3. ^^Sl^r ^#£r f^S)^ ^Jl ^ ^«J-^=jO S 
« ^ #7l X]l ^Hf(230H5L ^<H*}X1 ^-g-^ ^ oicf. 

<41> #7l X|2 ^^-(240)^1^ <S-fc ^4lJ:fe #7j % ^l-^|o]e](2io)^ XI 

3 IIS °^£l<X XI 4 5LJ=# ^ #7l f{i S ^^-7l(215)S. ^1^4. 

<42> ^-71 #4lJ- ^^-71(215)^ #71 XU $ X| 2 ^^-(230, 240)4M z}-zj- 

"^S— ^#^4 ^-afl= ^^1^ # A3. 



<43> 



# ^^efl o lBl(210)oll ^-tfl<* *HJ^ >fl i -iH.(23 0 ) 

"f^ 1*> #^=1 , ##J:<4 «t-^|JE. %*\3.3. ^-S]£]o| cg_«flc jg-A, 

n> XI 2 ^«-(240)# -g-sfl 2 *> ^oH, #71 XII f^-(230)XH 7> 

^•## ^ #71 % ^#3HE-K210)» -f-*fl #71 «a-^H= ^JL^I ^ Hj-fO S ^. 7l 
Xl2 ^^-¥-(240)^1 ^^Sl^ ^^f o s Xl^-sl^ ^olcf. 

20-12 
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% efl o] Ei » cl^O.S.M) %A]Jr ^^-71, % OH^^C]^ ^ Jf#<q ^1- 5l7fl 
<45> S. 3^ oil ofl 4^ ^-n- #^7l (300)1- M^fe 

^JE^tf. £ 3^1 ^ol ( ^v$<% d\]6\] ^-ufl<* ^-Aj o. ^ 

#71(300)^ 4-£e ^l-^olEl(310), ^1 ^ ^12 <§^f(330, 340), % o}o]^]o) 
£1(311), *l/<t ^#^(313) ^ ^^-7l(315)# ^-Hl^-c]-. 

<46> -g- ^Al ^ofl -g-cH^ ^ o. ^ 7l(300) - ^.^o^ ^X\^ 7 } ^- 7 ] ^-A^eflol 

Bl (310H ^11 ^^-(330)^1^ 1a> * , ^l-iafl= ^-a]^^ <f-«H 

— ^^JiS £-e]£H #^1 J: 1 ?} *fl2 ^^-(340)# ^f-sfl 2a> #^5H , #7l 

*)]1 ^^(330)^ ^m^ v # ^71 # Ali-eiloiE-l(310)l- #7] <i-«H 

H. ^JL^l ^wj-^S. Aj-7] *fl2 ^s.Jf (340H ^S]^ 

<47> A[ a] Ajsj Aj Al ofl^ * *fl2 ^«-(330, 340)2} ^Ajofl oi 

4. 

<48> c^Hl^m, Aj- 7 i ^ ^ 2 ^w-(3 30( 340 HI tflSH JE 3^ %^}^ ^M}*} 

711 ^^^71^. tbCf. 

<49> Aj. 7l ^ ^h. (330) - ^ ^ 2 ^ 4°l-2-^(331a,331b), *fll ^ ^12 

^ ^7l(333a, 333b) ^ s}JMr ^7> ^-B-(335)# ^wl*lcf. #7l 

ol^=(331a)^ #7j ^1 ^-^(330 H °J^slfe %^<^ I^Jil ^^-§>7l 
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^-7] (333a)-!- -f-*fl #7l s^-ff- Q± % 7 \ %^$-(335)*\] #7l 
*fl2 ^ cf°l-2-^-(331b)^ #71 #ufl<*| ^-Ais ^ ^a]^ #7] 



^ ^ 7> ^^ (345) ^ ^^^oflAi # 7 ] *fl2 ^f-7)(333b)l- #*fl # 

7l ^ ^7> #^-fi-(335H *fl^l-7ti ^cf. 

#7] *fl2 #^«-(340)^ ^13 ^ ^14 ^ 4°U=(341a ( 341b), *fl3 £ ^4 s]-# 
^^7l(343a, 343b) ^ 5|iMf ^ ^7> ^ o. (345)# ^ ^3 ^ 

4°l^-(341a)^ #71 aj|2 ^^(340 HI ^Sl^r ^-«fl- ^<5>7l ^ & 

«v^ A] ^ ) 33= = €i ^0.(345)^ <y^^oflAi #71 ^13 4#aJe« 

^^•7l(343a)-l- -f-^fl #7l $7} ^-H-(345)<H1 ^ *H^M1 ^rf. # 

71 *)14 ^ cfol^.i=(34 15 )^ Aj-7] <^-iaflc ^-g- o^^v ^Ja1^ ( # 

71 SUM!- ^ ^7> ^-fK345)£] #3^HH #71 ^14 ^^7l(343b)« **fl 

#71 s^-ff- ^7} ^-^-(345)0)1 ^1^>711 ^cf. SfV, #71 xfl2 

(340)^ #71 afli ^Jf(330HH «va S€ ^>«v«j- # % ^ ^ Ai ^ eflo]El(310)1 . ^ 

^^ofl^ ^-71 ^14 ^^7l(343b)* #*fl #71 ijJMr ^ $7* ^-fr(345)ofl 

£ 2*\] 5L*)& ^3 ^a1 ofl-i- #3^^, ^1 #^«-(230)^ 

€^ ^7> ^^-(233)^1 #A)Jr ^^^4 ^o.^ <^£H, ^12 

^i«(240)5l Q^^-Sr s\5L^- Q± ^7} ^-H-(243)S1 #3^H ^aijt ^a^o} 
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2 ^Jf(330, 340)51 A A #^-ft-(335, 345)^1 <^^4 # 

n^*) AA °^^-§- ° a v ^ 5ft4. 

<52> ^, 5}£-ff- <^7l* ^%£r £tjH*, ^ ^ ^ °J ^ 5] 3 

3** % oVo]^eflo)Ei ^-a]^ ^^-71 ^3 ^ ^« 

*r 9in slii^. n*eH, *4^ «. # o. A)~§-tg-6)] n^ej. ^7^^ ^ £ #<$£^ 

* "J^Ml 51 Si^, ^tfl^ %^o_ ^S.71^ afl*)- ti]-g"§- ^#^7)1 Sj^O.^, ^S-71 
S) 37]7> r^S^^uf. 
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1] 

#<*)H ^)-«H^(C-band) ^ (L-band) ^lJL^-S o^o^ ^-cfl^ 

^H?} #3*Rr #cfl<3 ^ 7 )ofl #6\*\ t 

*) -HA -EL ^ <i-«flc S olijLo^ ^-cfl^ fAjif <y^w>o> #3_X|^ #^*>ZL, # 
A oM *1/<S ^-§^eHH <S-ifflI= -M^Rr 42 

#^*>J1 #71 7f^ y c V # « <3 ^ w r>fe 42 #7l 

7>^»o># #71 ^2 ^^-S. Sl^H 4^*>31 #7l 42 f^f^H 

M« SJ^fe 43 3LJ= , #71 43 £E £ og^^ .^-wflEL 
#71 ^7)S. 44 lit ^l^Kr % ^l-telMB-l!- -if-^Jl 

*Kr ^cfl^ M-B- #^-71. 



20-16 



1020020056984 «J*>: 2002/11/11 

[$T** 2] 

•ffii ^*Kr ^JL* ^W^xr % ofol^EllolE^} D] ^-tll^^r ^ % 

#7] *fll ^JfS. °d ^ ^1 #tfl<3=] ^aIJl ^s.^- ^^-fr MHH^ 7 A 

#71 ^^§^1 ^7l£l^ ^o^j ^^A] 7]^ ^7> 

^7>^ *fll sls^- ##-8-; ^ 

#71 ^11 s]S^- ^di ^7> ^-B-^l <$^^°\)*] #7l 3<H£ *>M- °K V ^ ^ 4 

olAS.^>H #71 *fll 2)£^- ^ ^7> °d ?H ?1 ^ Sf#^«j 

^^7l#^r ^H]^ f^'AS ^ ^7l. 

4] 

^1 ^1-71 *fl2 ^H?-fc, 

#71 *fl2 ^^5- °g^5lfe <g-«H= ^#^g- 71 ^ 
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wt-a- ^w]^ s^io £ 



TT o 
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1] 

100 



110 



121 
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